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Since also by Euler's identity for homogeneous functions
Of        df        df       df _ Xtx + ydy + Zdz+idt =4-/' it follows that
X8l + lV=:Zd!+tdf=2f.
dx        dy     " dz        dt
Hence the form is homogeneous of order 2 in x and y, also in z and t. Symbolically
each product a.bk denoting an arbitrary real quantity. This is a familiar ruled quartic surface with two double lines (a = 7/=0 and 2 = 2=0). It is generated by taking for directrices these two double lines and any plane quartic which has nodes upon the two lines.
This suggests the interpretation of conditions (9) and (10) by a complex of lines.    The connex
gives rise to a complex when every point (x) is joined to its corresponding point, and condition (10) is the requirement that the complex line originating in a point (x) of the surface /= 0, shall be tangent to that surface. Speaking of the line joining a point (x) to its corresponding point in the connex : 8 = 0 as a trajectory of that connex, we say : A surface f= 0 of order m will possess a linear exact differential of the first kind if a complex (m — 3, 1) exists such that the trajectories of all points on the surface are tangent to tlie surface.
Remark. "When one linear exact differential exists on the surface, and only one, it is invariant!vely related to the surface under a much larger group than that of the collineations and a fortiori under the latter group. Instead of seeking the integral when the surface is given, and finding it as an irrational covariant of the surface, one might attempt to determine the surface as a rational).
